Targeting KRAS for diagnosis, prognosis, and treatment of pancreatic cancer: Hopes and realities.
Mutation of the KRAS oncogene in pancreatic cancer is responsible for permanent activation of the P21 RAS protein and the cascade of signalling pathways. Consequently, multiple cellular processes, such as transformation, proliferation, invasion, and survival are activated. The aim of this review was to present all potential clinical applications of targeting KRAS in terms of diagnosis and management of pancreatic adenocarcinoma. Quantitative polymerase chain reaction technology provides reliable assessment of KRAS mutations, both in tissues and from fine-needle aspiration biopsies. Numerous studies report that the combination of endoscopic ultrasound-guided cytopathology and a KRAS mutation assay can improve the positive and differential diagnosis of pancreatic cancer, differentiating between benign versus malignant solid pancreatic cancer, and reducing false-negative results compared to cytopathology alone. In addition, the presence of a KRAS mutation is frequently associated with a worse prognosis, both in cases of advanced and resected tumours. However, the KRAS mutation assay is not as efficient at predicting a response to both anti-epidermal growth factor receptor treatments and/or chemotherapy. Targeting of KRAS to treat pancreatic adenocarcinoma has been applied at different stages of RAS molecular intracellular processes: at the transcription level with antisense or interference RNA, at the posttranslational level with inhibitors of farnesyl transferase or anti-RAS vaccination peptides, and to target multiple signalling pathways using inhibitors of mitogen-activated protein kinase, phosphoinositide 3-kinase, AKT, mammalian target of rapamycin, RAF. Despite some encouraging results at pre-clinical and phase I stages, no significant clinical benefits have been observed. Combinatory approaches with standard chemotherapy will be welcome.